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DRIVE CONTROL DEVICE FOR VEHICLES 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a drive control de 

vice which is provided with an electronic automatic 
transmission and an automatic drive system. 

2. Description of the Related Art 
An example of an prior art drive control device is 

disclosed in Patent Published Application No. 
58-121713/1983. The drive control device in the Patent 
application includes a vehicle speed signal generating 
circuit which outputs a signal corresponding to the 
speed of a vehicle having an automatic transmission, a 
vehicle speed setting device which sets up speed of the 
vehicle to a constant value, a set speed signal output 
circuit which outputs the set speed signal when the 
speed is set by the vehicle speed setting device, and a 
comparator which compares the signal from the set 
speed signal output circuit and the signal from the vehi 
cle speed signal generating circuit to output a signal 
corresponding to the difference between the two. The 
drive control device further includes a throttle valve 
control device which controls the opening and closing 
of the throttle valve corresponding to the output signal 
from the comparator. The drive control device is fur 
ther provided with a speed maintenance detection cir 
cuit. The circuit compares the value that is set by the 
gear position of the automatic transmission correspond 
ing to the vehicle speed set by the vehicle setting device 
and the value of the output signal of the vehicle speed 
comparator. The circuit outputs a signal when the out 
put signal value of the comparator exceeds the set 
value. A timer outputs a signal for a predetermined 
period based on the output from the speed maintenance 
detection circuit. A shift-down circuit shifts down the 
gear based on the logical sum of the output signals from 
the speed maintenance detection circuit and the timer. 

In this prior art device, when the load on the engine 
is increased, for example, in climbing up a slope during 
a constant speed drive, the gear of the automatic trans 
mission is shifted down by a shift-down signal. Thereby, 
a reduction in the vehicle speed is avoided and the 
vehicle speed is constant. At the same time, the shift 
down signal is kept for a predetermined period. This 
means that the hunting of the vehicle is prevented. 
However, in such a drive control device, all three of 

the controls are executed separately. Namely, the con 
trol for opening and closing of the throttle valve by 
means of the automatic drive system, the control of the 
amount of the throttle valve opening, and the speed 
control by the automatic transmission based on the 
vehicle speed are executed separately, independent of 
each other. Because of this, when a vehicle climbs up a 
slope with the automatic drive system switched on, the 
automatic transmission shifts down the gear with open 
ing of the throttle valve by the automatic drive system, 
in accordance with the regular speed shifting schedule. 
But the vehicle is kept in an accelerating state for a 
predetermined period during which the shift-down 
signal is preserved by the action of the timer. Therefore, 
when the vehicle reaches the top of the slope prior to 
the set time of the timer, the throttle valve is kept open 
in spite of the decrease of load on the engine. This 
causes an undesirable situation in which the vehicle 
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2 
speed is increased excessively, resulting in an over 
shooting accelerating state. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
drive control device for automotive vehicles which 
allows to prevent completely the occurrence of hunting 
during a change of vehicle speed. 

It is an object of the present invention to provide a 
drive controlling device which allows to stabilize a 
constant speed drive by an automatic drive system. 

It is an object of the present invention to provide a 
drive control device which prevents a prolongation of a 
accelerating condition due to a continued opening of a 
throttle valve in spite of a decrease of a load on a eu 
gine. 

Brie?y described, these and other objects of the pres 
ent invention are accomplished by the provision of an 
improved drive control device which includes an auto 
matic drive system and an automatic transmission. The 
control part of the automatic drive system includes an 
operation signal generating circuit for outputing a sig 
nal which indicates the operation of the control part. 
The control part of the automatic transmission includes 
a transmission control releasing circuit which releases 
the normal transmission control upon receipt of a signal 
from the operation signal generating circuit. 

BRIEF DESCRIPTION OF THE DRAWING 

These and other objects, features, and advantages of 
the present invention will be more apparent from the 
following description of a preferred embodiment, taken 
in conjunction with the accompanying drawings, in - 
which: 
FIG. 1 is a block diagram of a drive control device in 

accordance with the present invention; 
FIG. 2 is a ?ow chart illustrating a operation of the 

drive control device shown in FIG. 1; and 
FIG. 3 is a construction diagram of the ?uid pressure 

circuit for the drive control device embodying the pres 
ent invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to FIG. 1, a drive control device em 
bodying the present invention is shown with reference 
numeral 10. The drive control device 10 is provided 
with a vehicle speed detector 12, a detector 14 for de 
tecting the extent of the throttle opening, a transmission 
control circuit 28 for an automatic transmission, a drive 
controlling circuit 24 for an automatic drive system, a 
solenoid 20 for releasing over-drive condition, and an 
actuator 22 for opening and closing the throttle valve. 
The vehicle speed detector 12 includes a rotational 
detector (50) which is provided adjacent to an output 
axis of an automatic transmission and a convertor (54) 
which converts a pulse output from the rotational de 
tector into a voltage which corresponds to the rotation 
speed of the rotating axis. Therefore, the vehicle speed 
detector 12 transmits a signal corresponding to the vehi 
cle speed to the transmission control circuit 28 after 
detecting the current speed. The throttle opening extent 
detector 14 includes an idle switch (52) and the like 
which are employed in the electronic fuel injection 
device. Therefore, the throttle opening extent detector 
14 transmits a signal corresponding to the extent of 
opening of the throttle valve to the transmission control 
circuit 28 at the intake port of the engine. The automatic 
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drive system is provided for automatically maintaining 
a predetermined chosen vehicle speed without operat 
ing the accelerator pedal, and comprises the drive con 
trolling circuit 24, a servo valve 25, a solenoid valve 20, 
the actuator 22 for opening and closing the throttle 
valve, the vehicle speed detector 12, and various kinds 
of control switches. The drive controlling circuit 24 
memorizes the vehicle speed, and detects the error be 
tween the vehicle speed when the circuit 24 is set and 
the vehicle speed corresponding to the vehicle speed 
signal from the vehicle speed detector 12. The circuit 24 
transmits a controlling electric current to the servo 
valve (25) to accelerate or decelerate the vehicle in 
response to the error. The servo valve (25) converts a 
negative pressure from an intake manifold into a con 
trolled negative pressure which is proportional to the 
controlling electric current from the circuit 24, and 
applies the controlled negative pressure to a throttle 
opening and closing actuator 22. The throttle opening 
and closing actuator 22 converts the controlled nega 
tive pressure from the servo valve into a force for oper 
ating the accelerator pedal linkage to control the vehi 
cle speed. When no electric current is passing through 
the solenoid valve, the solenoid valve releases the sys 
tem in accordance with the on-off signal from the drive 
controlling circuit 24 by cutting off the negative pres= 
sure to the actuator 22. Further, the control switches 
include switches such as the set switch which sets the 

. wehicle speed and the main switch for the system. 
In addition, the automatic drive system further in 

"cludes an operation signal generating circuit 26 which 
outputs a signal indicating that the circuit is in opera 

“ Ition. The operation signal generating circuit 26 trans 
mits the operation signal to the transmission control 
circuit 28 of the automatic transmission. The transmis 
sion control circuit 28 controls the transmission accord 
‘ing to a predetermined normal speed change schedule 
upon receipt both of a vehicle speed signal from the 
vehicle speed detector 12 and a signal from the throttle 
opening detector 14. A transmission control releasing 
‘circuit 30 releases the normal transmission control of 
i the transmission control circuit 28 by receiving an oper 
ational signal from the operation signal generating cir 
cuit 26. 

In FIG. 2, there is a flow chart which illustrates a 
practical example of control of the transmission control 
circuit 28 as applied to the over-drive control system of 
an automatic transmission. The operation is as follows. 
Upon start of the operation in step 1, decision is made 
whether the automatic drive system is in operation or 
not. If the automatic drive system is not in operation, 
the automatic transmission is controlled according to 
the normal transmission schedule, Whereas if it is in 
operation, the process proceeds to step 2. 

In step 2, whether the gear of the automatic transmis 
sion is in the over-drive position is decided, and if the 
transmission is not in the over-drive position, the pro 
cess proceeds to step 3. In step 3, whether the extent of 
throttle opening THI is memorized is decided at the 
time when a fixed driving speed is achieved after shift 
ing down from over-drive. In step 3, if the extent of 
throttle opening after shift-down THI is not memo 
rized, the process proceeds to step 4 to decide whether 
the vehicle is in the constant speed condition. If the 
constant speed is achieved, it proceeds to step 5 and 
memorizes the extent of throttle opening at the time as 
the extent of throttle opening after down shifting THI. 
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4 
Next, proceeding to step 6, the extent of throttle 

opening at the present time and the extent of throttle 
opening THI after shift down are compared, and if the 
extend of throttle opening at the present time THO is 
smaller than the extent of throttle opening after shift 
down THI then the process proceeds to step 7, and in 
this step, the transmission gear shifts up to over-drive by 
switching “off” the over-drive releasing solenoid 20. In 
this way, the process now returns to step 1. 

If in step 3, the extent of throttle opening after shift= 
down THI is memorized, the process proceeds to step 6 
by skipping steps 4 and 5. If in step 6 the extent of throt 
tle opening at the present time THO is greater than the 
extent of throttle opening after shift-down THI or if in 
step 4 it is decided that the vehicle is not in a cruising 
condition, the control operates in such a way as to re 
turn to step 1 without shifting up to over-drive. 
On the other hand, if in step 2 the transmission is in an 

over-drive condition, the process proceeds to step 13 to 
decide whether the vehicle is decelerating, and if the 
vehicle is in a decelerating condition, the process pro 
ceeds to step 14. In step 14, whether the extent of throt 
tle opening is full or not is decided, and if the throttle is 
found fully open, it proceeds to step 15. And the trans 
mission is shifted down from over-drive by switching 
“on” the over-drive releasing solenoid 20, thus the pro 
cess goes back to step 1. 
Moreover, if in step 13 it is decided that the vehicle is 

not in a decelerating condition, or if in step 14 it is 
decided that the extent of throttle opening is not full, 
the process goes back to step 1 without shifting down 
the over-drive. 

Referring to FIG. 3, there is shown with reference 
numeral 32 a practical example of the ?uid pressure 
circuit for the over-drive control in the drive control 
device 10 as set forth in the foregoing description. The 
?uid pressure circuit 32 includes a ?uid pump 34, an 
over-drive control valve 36, a third-to-fourth speed 
shifting valve 38, an over-drive releasing solenoid 20, an 
over-drive band brake 40, and a direct clutch 42. The 
over-drive control, where the fourth speed is the over 
drive, is aimed at releasing the shift to the fourth speed 
when an avoidance of frequent shifting from the third 
speed to the fourth speed in climbing up a slope is de 
sired, when using engine braking at the third speed, or 
when an accelerating force is needed. The purpose is 
achieved by operating the over-drive controlling valve 
36 via the operation of the over-drive solenoid 20 to 
control the binding pressure on the over-drive band 
brake 40 and the direct clutch 42. 

Namely, when the over-drive releasing solenoid 20 is 
switched on according to the control described in the 
above, the line pressure of the over-drive releasing 
valve 36 is reduced due to opening of the drain hole on 
the solenoid 20. As a result, the over-drive controlling 
valve 36 is pushed toward the right of the ?gure due to 
the spring force. This causes the third-to-fourth speed 
shifting valve 38 to move to the right because of the 
draining of the line pressure. Therefore the control 
from the third speed to the over-drive (the fourth) speed 
is accomplished. On the other hand, when the over— 
drive releasing solenoid 20 is switched off, the drain 
hole on the solenoid is closed, applying a line pressure 
to the right-hand side of the over-drive releasing valve 
36. Then, the over-drive controlling valve moves 
toward the left of the ?gure. This causes the line pres 
sure to be supplied on the direct clutch 42 and on the 
open servo side of the over-drive brake 40 to forcibly 



4,716,789 
5 

release the over-drive, completing the control by shift 
ing the speed from the over-drive (the fourth) speed 
down to the third speed. 
Now, the overall operation of this embodiment of the 

drive controlling device will be described. 
When the vehicle starts to drive at a set speed by 

means of operation of the automatic drive system, the 
drive controlling circuit 24 sends out a signal to the 
transmission control circuit 28 of the automatic trans— 
mission indicating that the drive controller itself is in 
operation. Upon receipt of this operation signal, the 
transmission control circuit 28 abandons the transmis 
sion schedule which is predetermined by the vehicle 
speed signal from the vehicle speed detector 12 and the 
signal which shows the extent of throttle opening that 
comes from the detector 14 for the extent of throttle 
opening. Here, if the vehicle has been driven at the 
over-drive speed, in spite of the full opening of the 
throttle valve, only in the decelerating state of the vehi 
cle speed it is possible to shift the speed from the over 
drive (the fourth speed) speed down to the third speed 
by switching “on” the over-drive releasing solenoid 20. 

Moreover, if the vehicle has not been driven at the 
over-drive speed, like in the case after a shifting down 
of the speed, the vehicle speed can be shifted from the 
third speed up to the over-drive (the fourth) speed, by 
switching “off” the over-drive releasing solenoid 20 at 
the time when the extent of throttle opening returned to 
the level corresponding to the constant speed. 

Furthermore, although a speci?c illustration was 
given in this embodiment only about the over-drive 
control, it is obvious that similar operation can be ap 
plied to transmission control at other transmission posi 
tions or to transmission control with a plurality of shift 
ing stages. 

In summary, according to the present invention the 
device is constructed to input the signal indicating that 
the automatic drive system is in operation into the auto 
matic transmission and the regular transmission control 
of the automatic transmission is to be released during 
the operation of the automatic drive system, so that in 
spite of the full opening of the throttle it is possible to 
shift down the speed automatically only in a state in 
which the vehicle can be found in a deceleration situa 
tion. Following a shift down, the vehicle speed will be 
shifted up again after the extent of throttle opening is 
returned to the extent of throttle opening that corre 
sponds to the set vehicle speed, so that there is no possi 
bility of an overshooting of the accelerating condition 
due to continued opening of the throttle valve, in spite 
of a reduction in the engine load. This leads to an effect 
that the hunting phenomenon that may occur at the 
time of repeated shifting up and down of the vehicle 
speed can be avoided. 

Various modi?cations will become possible for those 
skilled in the art after receiving the teachings of the 
present disclosure without departing from the scope 
thereof. 
What is claimed is: 
1. A drive control device including an electronic 

automatic transmission and an automatic drive system, 
comprising: 

a ?rst detecting means for detecting a vehicle speed 
and generating a vehicle speed signal; 

a second detecting means for detecting an extent of a 
throttle opening and for generating a throttle open 
ing extent signal; 

an actuator for opening and closing a throttle valve; 
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6 
a drive controlling circuit for controlling said actua- _ 

tor according to the vehicle speed signal from said 
vehicle speed detector to maintain a predetermined 
chosen vehicle speed without operating an acceler 
ator pedal; 

an operation signal generating circuit for outputting 
an operation signal indicating that said drive con 
trolling circuit is in operation; 

a transmission control circuit for controlling the 
transmission according to a predetermined normal 
speed change schedule upon receipt of both said 
vehicle speed signal from said vehicle speed detec 
tor and said throttle opening extent signal; and 

a transmission control releasing circuit for releasing 
normal transmission control of said transmission 
control circuit upon receipt of the operation signal 
from said operation signal generating circuit. 

2. A drive control device as claimed in claim 1, fur 
ther comprising an over-drive control system for said 
automatic transmission. 

3. A drive control device as claimed in claim 2, in 
which the over-drive control system comprises a ?uid 
pressure circuit which includes a fluid pump, an over 
drive control valve, a third-to-fourth speed shifting 
valve, an over-drive releasing solenoid connected to 
said transmission control circuit, an over-drive band 
brake, and a direct clutch. 

4. A drive control device as claimed in claim 3, in 
which said drive control circuit memorizes the vehicle 
speed and detects the error between the vehicle speed 
when the drive controlling circuit is set and the vehicle 
speed corresponding to the vehicle speed signal from 
said vehicle speed detector, and transmits a signal to 
said actuator to accelerate or decelerate the vehicle in 
response to the error. 

5. A drive control device as claimed in claim 4 in 
which said vehicle speed detector comprises a rota 
tional detector which is provided adjacent to an output 
axis of an automatic transmission and a convertor which 
converts a pulse output from the rotational detector into 
a voltage which corresponds to the rotation speed of 
the axis. 

6. A drive control device as claimed in claim 5, in 
which said throttle opening detector comprises an idle 
switch which is employed in an electronic fuel injection 
device. 

7. A drive control device as claimed in claim 1, 
wherein said drive controlling circuit comprises a 
means for automatically controlling said actuator. 

8. A drive control device as claimed in claim 1, 
wherein said transmission control circuit comprises a 
means for automatically controlling said transmission. 

9. An automatic transmission control device for con 
trolling the transmission of a vehicle comprising: 

a drive controlling means for controlling said auto 
matic transmission so as to maintain a predeter 
mined vehicle speed without operating an accelera 
tor pedal; 

?rst means for determining if said drive controlling 
means is activated; 

second means for determining if the transmission is in 
an over-drive gear; 

third means for determining if the vehicle is deceler 
ating; 

fourth means for determining if a throttle valve of the 
vehicle is fully opened; 

?fth means, responsive to said ?rst, second, third, and 
fourth means, for shifting down from said over 
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drive gear if said drive controlling means is acti 
vated, said transmission is in the over-drive gear, 
the vehicle is decelerating, and the throttle valve is 
fully open; 

sixth means for determining if the vehicle speed is 
substantially constant; 

seventh means for determining if a present throttle 
opening extent is less than a predetermined value; 
and 

eighth means, responsive to said ?rst, second, sixth, 
and seventh means, for shifting into over-drive if 
said drive controlling means is activated, the trans 
mission is not in the over-drive gear, the vehicle 
speed is substantially constant, and the present 
throttle opening extent is less than said predeter 
mined value. 
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8 
10. The automatic transmission controldevice of 

claim 9, further comprising an over-drive releasing 
means, and wherein said ?fth means for shifting down 
comprises a means for activating said over-drive releasn 
ing means. , 

11. The automatic transmission control device of 
claim 10, wherein said over-drive releasing means com 
prises a solenoid. 

12. The automatic transmission control device of 
claim 9, further comprising an over-drive releasing 
means, and wherein said eighth means for shifting into 
over-drive comprises a means for deactivating said 
over-drive releasing means. 

13. The automatic transmission control device of 
claim 12, wherein said over-drive releasing means com 
prises a solenoid. 
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